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Abstract 



PROBLEM TO BE SOLVED: To obtain an &alpha -alumina catalyst support for excellent partial oxidation, to^ 
provide a method for producing the support and to obtain a catalyst using the catalyst support. 
SOLUTION: (1) This catalyst support comprises an &alpha -alumina molding product having 0.3 &mu m-4.0 
C.:;,j m average pore diameter and 0.01 cc/g to T5 cc/g pore volume. (2) This cats!yst is obtained by 
supporting silver or silver and one or more of cesium and rhenium on a catalytic component. (3) This method 
for producing the catalyst support comprises using &alpha -alumina having the shape of octahedron or 
polyhedron, 2 &mu m to 20 &mu m average particle diameter and the ratio of 1/2. D50 to 2.D50 of >=90 wt.% 
when the average particle diameter is D50 as a raw material, mixing the raw material with water and/or a 
polymer binder and/or an inorganic binder, molding the mixture to give a raw molding product and drying or 
heating at 1 ,000 to 1 ,800 deg.C to give the &alpha -alumina molded product. 
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articlewhereatthesanttinx^^ 

cc/g. 

(2) Insilveiandalven^talys^^ 
ortoftheabove-iiEntioned( l)vvithonekiiKbrraoreofcesiura 
aiKtheraimasthecatalystconpoiient. 

(3) Shapeof)olyhedrombove8a^)ecttqx)ssess^veragepar 
ticlediameteris2 nto20 rawhendes gnatingaverage 
particledianEtera^O,nixing^er^nd/oipolynEr 
binderand/ orinorgamctypebinderwiththe -aluninaparticle 
whereratioofl/2*D50tc^^ 
startiiign^erial^erforrr^ 

saidgreenrrolding^ta ^ 
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supporto ftheabove-mentioned( 1 )whichisa -alumina 
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[aainTl]Averagpporediarneteris03 nlo4.0 rncataly 
stsupportwhi cbdesignatesthantconsi staofthe -alumina 
moldedarticlewhereatsaiiE^^ lcc/g:o 
15cc/gasfeature. 

[aain^]Catalystsupport\vhichisstatedirOai 
evolumeolporedi ameterofthe2 moriessof -alumina 
moldedarticleisl 5%oiiiigheroftotalporevolunx. 

[aaim$]Catalystsupp^ 
fonpartialoxidatioa 

[Qam^JCatalystsijppoitvviiicHssta 

eactionwhi chformsethyleneoxide^iBl eicanhydri de, 
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foreffectivepartialoxidatioa 
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manufecturi^^ :'<■-?:": 
VolumeofcertairHrrD^ 
catalystsupport. 
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aMtion£earing£tateofflverc^ 

nonurufonrduetofactth^ 

selectivit>(ItisdisplayeclwitlTO^ 

productadrichisiimdsto^ 

alwaysM>camotsay4iirtte 

tiiecatalyst>MiichissuperiorisdenBnded 
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todevelopnrtofcatalysisupp^ 
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reactionisaccxHiplishedfrorrio 

raisiiig^tivity^tcontrolsfon^ 

product,therefore^l^ 

Withinprovenratoisever^^ 

pnxluces^tebigadde^ 

is^ousargun^,but£iq^ 

insiderangewhereaveraged 

reaction^viiigMiiifornporedistrib^ 

idiinitedsatt^hediir^ 

diamterandthosewhicbposses^redistri 

assupportwhicbreveaM 

isnotyetclear. 
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on,cancelsdeffcienc)i)fc^ 

partialoxi dationthe -aluninacatalystsupportforpartial 
oxicktionwhicMffiuperior,offer^^ 
thec^ys^^chuse^dca^alystsupport. < 
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[MearistoSol vetheProblen^JArforthi anvenloretc, Whenr 

esdtoffligentrese^ciytp^ 

abovetheSaspectconcerninghe^^ 

catalystsupportwhi chconsi stsof -aluminamoldedarticle 

v^cfosacquiredspecifi^ 

alumnapaiticlewhichposs^^ 

startingi^erialusin^bearscatalystfor^ 



ISTA'^erra(tn^,Versionl .5(Therema>beerrorsiithe^ 
beheidtiableforanydet^^ 



P.5 



JP 0P044331A Machine Translation 



[0007] rttfr*. *mmt* tiecb cd ~ n 

(1) f«»M8tfO. 3flm~4. O/imtfetJ, 
^O^Sft§SA<0. 01cc/g-15cc/gfM 



©<Dtt&J§{*o 



(4) x^u>;i-*+M h\ &7kvL"f >iL &7k?£ 

rti-4&i6^*rttft9»iMtfflT?ft*±ffi (3) rcett 
lt±k cu o) (ze«(Dtt«s 

(6) 8ffiJa±<D*ffi»<DJ&tt**U ¥^I5^S^2 
1 /Z - D 5 0-2 ■ D 5 O0)»J^35<9 OMM%kLt 

, &JS*fci*1 0 0 0-1 8 0 0°C<B^ST*5!jnfSfcLT*S 
btLSa-7;us^fiE^(*-Cft*±lB (1) fcERO)** 



(7) x^U>S»*tff»*l=J:y}S«JRffiiWbLTX 



[0 0 0 8] 

, #£L<liO. 3tfrn~2. OumX'foVs Sfflfl^S 
#0. 01-0. 15cc/g, SSKIiO. 04c 
c/g — 0. 1 5cc/gt*M 0 
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(1) Averageporediameteri903 mto4.0 rr^catalystsupp 
ortwhichdeagnalestbatitconsistsoftte -aiunimraolded 
articlettteeateametinE^ 

a^eature. 

(2) Catdystsupportwhichi 

heretheporwoluim)§x)redianEteroS iroiiessof 
aluniiianDldedarticldsl 5%orhig}ierofthetotalpore 
volume. 

(3) Cataiystsupportwhic^ l>v 
Mcbisafoipaitialoxidation. 

(4) Catalystsupport\\ticMss^ 
Mchiilhereactionwhic^^ 
aiihydridephtMicaiihydride/onTHldehy 
thecyclohexajioHsaforeffectivepartialoxidatioa 

(5) Inalveroralveiratalystw^ 
tvvhichisstatedimbove-rnentioiied( 1 )throug^3)witbone 

kindoitroreofcesiunmdrhe^ 
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(6) Shapeofjx>lyhedrorabove8^ 

ti cl ediarneteibeing2 nto20 ratobe,Whendesignating 

averagq3^clodiamteia^0^xin^vater,ai^or 

polyireibinderaixi/ori -alumina 

particlevsfcereratio^ 

orrrDreasstartingmaterial^ 

fornin^ndthesaidgreennx)lding^eati 
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(7) Cata]yticgas-phaseoxidatio^ 
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arfeature. 
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[(XX)9]A3cataJystsupportofthisinve^ 
edian^erbecoii£samllertharlhe03 rr^selectivityidow 
either,whenoronehand^tb^ m, 
converaoiratiatobdovwii^tdesirablelmdditi 
porevolunEdOTeasestbaiiXOl^ 
selectivitytaiecreasetogether,^^ 
morethantheO. 1 5cc/g,becauseitreache^x)intwhere 
conversioii^dstferioriti^tdesirable. 

[00 1 0]Iiratalystst5>portoftManvention^or -alumina 

iroldedarticle^isuallyfortn^ 

2 morlessl 5%orhi^eroftotalporevolurre,to 

beespecially40%oihigte^^ 

raisestheconversionratio. 

[001 1 ]Ne^,yoiExplaiironcerrun^^ 

supportofthisinventi orLAsfon^talystsipportofihi s 

invention^tartingrraterial -alimnaparticle^rixingvater, 

aixi/oipolynEibiiideian^ 

fomingjgreenTOldiiigindfonii 

^hericalshap^th^elletaiKHn^rother^iape^oheat 

withierrperaturerangeofdryingDr 1 OOOto 1 800 °Cand 

preferablyapproxinHlelyl200tol7W °Caccordingtcneed, 

itcaiproducethenx>ldedarticl 

whichdescriptioraboveitdoesaverag^ 

volumewithgi^ulating^ 

knownmethod 
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1 00parti>yweight,0. lto5partsbywei^ititisadded 
concentratioir>ipolynxnbi^ 
concentrationoftheO. ltc20wei^t%JmMtioivnorganic 
typebinderfoisaid -aluramaparticle„0. ltolOpartsby 
\wi^itisusuallyaddedvis-a-vis -aluirinaparticlel OOpartsby 
wei^sinteringdnEarordertogivedesirec^ 
witlparticledianxteiofetartingrmterial -alummaparticle 
whichisusedandtype9etco 
thetiriEofbeingrelatedwitbsinterin^ 

[0013]Itegardingf:othisin^ 
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aluninaparticlejtisaaverageparticlediameter2 nto20 
rrv^hendesignatin^vera^ 
use -alumLnaparticlewhereratiro 
90v^i^t%omiDre.\Vliemveragq3arti clediameterand 
particledi ametenii stributi on,devi atefrormbove-mentioned 
range^tbecomesdiffi^ 
porevolumswhichstipda 
inventionlraMtion^oispecific^ 
material -aluninaparticlerangeoflm 2/gto0.1m 2/g, 
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etcaanorgairicbinder. 

[00 1 6]Catalystsupportoftto 

i^eldcatalysdJhebearii^scbnewitte 

diarreterof -alurrinamldedarticleaj^ 

porevolurre^iilcatalystcorrponentbeari 

theuni fonrvTEanstobeablerai seconversi onrati oand 

selectivityrenmkablyas-e^ 

invention^eiii^tedforca^ 

oxidation,tobefronEtltyleneeth>deneoxideJbenzene, 

Froniuteneandcrotonaldel^^ 

naphlhaleneorothei^^ 

ai%(Mde£omiEthanei^ 

cycl ohexanol ,frorrcyclohexaix»neforeffecti vq^artial 

oxidationetcaixfceabletoutiliz^^ 

othen^alystsynthetia^ 

calalystproduction,especia^^ 

oxidationisdonewitbirolecda^^ 

oxideasthecatalystofalver^^ 

usesitisdeaL 

[0017]Itissonxthingwheresilwrco 

rdertobearthesi lven^cMsacatalystconponeritofcat^ya 

oftMsmventiorrfonr^lubleconplexinthrfb 

arrineandaqueoussolv^ 

o500 °Cbrbelowan4)referably300 °Cbibelowand 

predpitate^lverAsexanpleofthi^ 

Uslsilveichloride^lveisdfate^^ 

si 1 veracet^eancfcl veroxalateorotervarioussil ver 

carboxylale ? especially,th^^ 

anineaxoriplexforn^onag^ 

(^ndocarxisetheabove-rrenli^ 

solvent,c^istamnes\^ 

airiTDniaandlto6astMsair^ 

ethanolairiiieorothen^ 

alkanolanii^thylenediarrineandl ? 3^ropaiiediaiiineor 
otherpolyaninearedesirableevermc 
e^peciallyethylenMajriiieand/orl 3^opanediairineis 
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[00 1 8] ±E©^i#fcS»*0f~T^5-#-<ltJta 

©»iLTm**c£ab<at»58fi«n?**tf, t;u=j- 
jl,a&£*lin*fc*S*£LTtm*l»*. a«»Kliftl 

*;ft*a*0aaBi*as*ti« B sateafta>*st-e 
jc-rs) -e^^bti*,, aft. MMJ:yo-3oi 



[0019] *aaa>nAaii. «*«a#±fc«di-r* 
tsffitaA^-icftwsa*, o. o5-o 

. 8/im<Dfi^i:L-CS*E-r4«fc5«:ftft*affl-r4- 
fc*<atff*Ll\, -ttttrcattaafta, fiRHirft 

■elBar^^-Cfc^o »*Ll*»«J3li1 3 0-3 0 0 



[O O 2 0] *%W<DMmt* a-7)l$+frhK&M 

«fi{*±(c±«aaa^36-5#, atf. 1-3511% 
. »*L<i*3-2 5aa%a)a-efi»*tL*. a*** 
*ifcai*fi»±T»a**«afl!)»«(=ft*. 



[0021] *«Ha>ttttaaau:afci;, aaasifl 
, rju:fry±S*a«*. HttfiaiBtt, 1 1 Bis, ii 

IBflg. IVAflL IVBft, VAl, VB&, VIA&fc^tf 
TiUiK0*a*^b4**^6atf*ifc* '>«?< it 1 
fI<D#JIi§ £ ffl I > * C i <& o 



[0 0 2 2] M&f£#iLT<Z);^* >f£#IS. 7Ktt» 

a, /\py>«, MMbife, ama. «aa, si<& 

*Cfb*l4o ffia#JiLT 1 OOOppmfilT, »$L 
<l*5 p pmfel±5 00 p pmlSlTO)**, ft**fcf4 



[0018JYoucajBdoptoextk^ 

pregnatestheabove-nxntionedDrothenx)r^ 

aluninacatalystsupport^i^ 

iiiMsslvenx)irpoundsi^ 

isactuakousesilverconpou^^ 

aninejbutasaqueoussoluli^ 

useAsforfiiiallyiiiorderf^ 

bomeasthecatalystconponer^ 

iirpregnatioiBolutionisselecte^^ 

withconveiitionaln^odlfiti 

heatedspraysiEhasitblows^^ 

conpoundconplexationdc^ 

quantit){aninegroup2corr^ 

)usually4tisgoodfrom-e^ 

wt%excess. 

[0019]ThernBlprocessii^ 

eipredpitatesselectingtenperature^^ 

or^portJtiaTDStdesirabl^CBdoptkiTxbfcondtion 

whereorEupportasniicha^ 

particleof&emcrosojpicpar^ 

8 mBecause^enerallydienmlprocessm 

becon^igfaenperaturearxi^ 

ofclverparticlewhichwa^recipitatedsatendenc^ 

toconsiderDesirabledTer^ 

nitrogpnorotherinertgas^ 

iiKlude33xygOTeductivitynixedgasetcwhichi 

130to300 °Qareheated 

[0020]Asforcatalystofthi^vent^^ ' < • 

ichconsistsofthe -alurninasilver;^borneatquantit>i)fl 

to35\vt%anc£refe^ 

wdghtasfcrsilverwhidisbon^ 

shapeofhxtallicsilver. 

[002 1 ]Mirrrofproductiorx)fcalal 
aschosen^orr^oupwhic 

consistsofetalsaltofthePeriodicTableGroipIB,Groi^ 

IIB,GroupniB,GroupIVA,GroipIVB,GroupVA,theVB 

fanily/jroipVIAaiKM^ 

ancMkalmeeartliiEtalsal^^ 

conponenl^talsalto^ 

[0022]Asfoicationicconpone^ 

forrrofoUMeconpound 

tobeaddedwithsolubleconcen^ 

insolublehavingjsero 

exanpleoftM&iflcfofo^ 

carbonate,thdialogei^t}iydrori 

otheriix)rgaracsait^ajxiforexanpleform 

carboxyiateA^ronx)tercWorineoflOOOppni)ri 
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*^*>/s»iiii#;i»a*(=aiDLTtck<*ft:«tr* 



[0023] *nm<Dt&m** ±««m^(cs^^M« 

00p P m(7^'J4ii:Lt)«k«H*L<tt, 50 
-5OOOppm0tmtl) o 7M>*y£g<tLT 

liflitf. y*->A, *HJ*A, *y*A, ;utv^ 

ft, ftK5 0~1 00 0 p pmWfLt\ mvl*®m 

ft»tf»*Li*. c*t60)ta>fl!>-»*fcr*4»4<«fl: 

*|(D^-CjD?lbtl*(D3&<<fcL^ Tib* «;±SI**I±«S. 
tfKyiJ^A, 7{r*S/«)A, *JU»>4A. XhD>f 
^A, /^'J^A, 0l^-f*i-et,J:t^ CtLbli-S^fc 

^iftftftHRftaiu^cofta-esiDf *«ftr=i*. 1 2 

0-3 0 0°C<7)®@-C% «*tt£«)*SSttJM*, SSL 

sat, sfctesafcs^ttSHSL 

B* SfttrfijcttSft #x * if*** * ftjft L *§£^ 5 



[0 0 2 4] ttO*i«iLtli, b-^A, t'J?f 
>, n'?Xf>, ^ PA, ^*>, ^A. h'J 

^A, ^m±7\ A'^v^A. $ U^A. 
-it?, #y^AfcJ:tf^U7-^A<&<fc3fc£R<btt 
**tf*Ct 1t(zU-^A<&iSA<#*L<ffl 

ft£o £S£l£0~3 0 0 0 P pm (£Jg<b Lt) J: «J 
ff£L<li, 50-2000p pm©fiT?SJDLtffll^ 

[0025] ^gnattHL #\z % nnmttti&tLx 

SfflfLBgtfO. 03/im~0. 5flmT?J5*C4:36<»* 
Ll*„ »(CffSL<l*0. 05«m-0. 2 /i m<D¥$ 

. 0 5^mJ:y/hS<ft«ififc*feJ:tfail!*A<«T 
U 0. 5 0mJ:y*#<ft4i«t««*TL 

, «F*L<4<fc4, 



preferably5pprmnrore500^^ 

abl et oaddbrorrineorfl uorineorotheihaJ ogensal t .Tobe 

possibletoaddationiccoiTpoiTentiiBU 

soluriomrxifh)r&ir^^ 

uipregnating. 

[(X)23]Asforcatalystofthi^w^ 

alalystconponentoithebasisoftotalcatalystwei^ 

preferablylOtolO,OOOppir(alkalinEtaldo 

preferably^tcontainsatqu^ 

exanplditMurq90cfrunpo^ 

cesiurrDrotiienvricte 

0ix,tv^nn3rekindsWheiHlkal 

especiallySOtolOOOppirisdesi^ 

iirpregnaliorisdesirablejor^^ 

itisgoodobeaddedxorrito 

andespedall>cMorideirfon^^ 

exairpleberylliun^rrBgn^ 

ban urry sgoodwhi che verThesennybebomewi thone,two 

orrrjorekiadsAVheixati^ 

iirpregnatiorothertha^ 

conponent,iirangeofl 20to300 °C 3 organicsubstanceis 

driednreductivityrrixedgasv^^ 

inertg3s^irpxygerv*eacti vegasoraitablereducti ve 

atiir^hereandforexanpleoxygenaiKiiti 

BecauseoftHscationiccon^nentisdispersedtounifo 

support. 

[0024]As)themEta]salt^to 
enuiT}thetungsteru;fr^ 

thoriurr^conia,thevanadii^^ ^" 

niobiumgalliurmrK^^ 

canisesaitofrhemumlesirab^ 

balogenationrheni urqoxyhal ogenati orrheniurrvrhenium 

acidsaltaii(^errhenicaci(^tmtaJ^tisused0to3^ 

ppn(riEtaldoing)nx>r^^ 

the5(Xo2000ppmAdditio 

othercorrponentisix>^ 

separately. 

[0025]Catalystofthisinvenfo 

orcatalyst,especidlyiteanusec^ 

cesiiraixiteniunfo 

as^talystcorrporent,desii^ s 
invention^fterbeariiig^talysfco 
averagepoi^amterofcatalysttobe0.03 rrto0.5 m 
Iteariisettoseofeverager^ 

preferabl>0.05 rrto0.2 mWhemverageporediarneter 

ofi^taIystlxx:orrESSrrHllerthan0.05 ^conversion 

ratioancMectivitydecrease,whero^ 

largerthanthe0.5 r^coiweraorratiodecreases,becomes 

desirable. 
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JP Q0044331A Machine Translation 
[00 2 6] *J6KOa««S*ffl^r, x^U>£# 

*«a«(=«fcyiMbLTiMbx^u>siafir**a{c 

u>0. 5-40§i%, Kf3~10§f%, 

TStt#xjs*tf>*>, x^>no«affiib**a-e 
fey, zziz&i&mmtLT 2«ftx^u>, aftv 

(tLTIi, 1 000-30000/hr [S V (Sta 
ndardVolume) : SBf 1 L CJ'yh 

0L3SSS] , #£L<I*, 3000-8000/h r 
T*fey, Sfc, E*Jli2~40 k g/cm 2 . #£L<I* 
1 0-3 5 k g/crrvWJjBtiSffi-eta. 



[0 0 2 7] 

to 



[0 0 2 8] Slfi«l1 -6fccfctflt««1 -3 



a *a**3a5;/irio i opsss$iia£&«« 
2 aa«*«»(= j: yttftL, *6ag3mmc 

iftftU 1 1 0°CT»ftJSLT, *IMM 6 0 0°CT-285 
?I#S A 5 5 6 1 &ffiL*fc&*£ttlMH 1 £ LtHa 



[0 0 2 9] 



[0026]Siiveiratalystsystero 

oxidationdoingwithrir)!^ 

whichpnxiuceseth^ 

cx>ixiition\vhich^fai>t)ucamdoptailcoM 

krx)wnwithhi^eld,buttheethyle^ 

oxygqn3tol0volun^/apa^ 

%andmainderaremtroge^^ 

otfierinertgasandirethai^^ ower 

hydrocarbonsa^generalcon^ 

g3SX)npositioniriiKiL^ 

addethylenedicHoridmixfcipheriylchlori 

Midefurtherroreaffeactioi^ 

to30(XXyhi(IiBtajxiardeiTperatiireanc^ 

passediiRK;ha^V(staix3ar^ 

catalyst^liter)IJ]o\vnui^^ 

300ao80(XyhrimMtion,thq)ressurecam^ 

to40k^cra 2anc|)referablyl0to35kg^cra 3. 

[0027] 

[Workiii^xai]ple(s)]Thianventi 

elow,withWorkingExa^ 

sorrethirigsvhichidinitediiitheseaver 

an^revoluirEshowvalue^ 

intrusionmethod 

[0028]Workii]gExanplelt(^^ 

o3 

Whilesupplying -alurrinaparticle(Sunito 

Ud(DB69-053-5307)nBk^Tadenam * 5 coranritnu ^ 

(DANM.3. 1 . 1)) lOOpart&ywdghtwhicli > 

ltcdieplate^p^randator,polyviitylalcoholaqueous 

solutioo)flOv\t%itsi^ 

atonizatioi\thegraiudatingM 

m^driedwithllO °C^hourscalcinednextwithi600 °C. 
propertyofaipport^ . 
As3onparison/eplacing:o * 5 conmdun(DANA4.3. 1.1), 
itshovv^nTablel withsupportv^chasescatalystsupport 
SA5561oNortoiiCoJTHkea^nparativeExanplel . 

[0029] 
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IS 1 ] [Tablel] 





11^7^5+ I 1 1 1 J 1 1 












ti m 


% 




fj m 










2 


0 


2.2 


0.33 


0.02 


45 




AA3 


3 


0 


0.5 


0.48 


0.05 


47 




AA4 


4 


0 


0 


1 


0.12 


81 




AA5 


5 


0 


0 


1 


0.1 


83 




AA10 


10 


0.4 


1 


2.3 


0.15 


25 


H££!16 


AA18 


18 


1 


0 


3.8 


0.13 


18 




AA05 


0.5 


0 


2 


0.2 


0.14 


99 




AA1 


1 


0 


2.5 


0.25 


0.01 


70 




SA5561 








0.36 


o.i a 


14 



[0 0 3 0] »1*J:y, *ftnafttte(tl*fl?L*8 
[003 1] 1 fe*tftt*«!4, 5 



0 1M»**1. 2 5 LlcgSU vi-)8 
4 2li«*1. OLlZ»*LTftfc*»a*aTL 

SLt. ifb>i?75>1. 2Wm%Vt 1 , 3 

-^0/Ov75>0. 3MS£#2 0 6MfiKcif 
**1*fc;:B£7 5>7K»«(::2. 8a§Stftf)±lEv^ 

BflftK$£*r::siD list y $ ^m&wm&zmm 



[0 0 3 2] C(D»7>5>e<**»«fz58l6«1 (D^ 
a»*A<2SS%fZ3fe5*3f-aaPL, 1 B^;l£i±T 

ssu *i*-e2. 5°c/»(oas-e»ffl*i*-c3oo 
°C*-eiD»U 3B*fH7jc*S7cLfco MI^iLr<3) 
88©gjlS(±2lf%1?*ofc B ±lBO>*&-l?HSLfc 

0M&O. 2mM£{S£. ^3mm0^x8srt§l: 
3fe«Lfco ^1^:1X4011/^11^*, 2 5 
0°CT*3 0#jD»U 1 2. 4m I /ft&7&M% 

a*2 s o°ct?3 o»paasLfc» *ws«asi6 

1 Z(*a%, ®m3<*|g%. ^'J^A8 5ftifg%£, 1 
. 1 k g/cm2G<DflOET\ 100/^10. 192 
ml [STP (Standard Temperatu 
re and Pressure) "Cili^i* MX £ 



[(X)30]Catalystsupportofthisinvenrioixlis^ 
iameteriaiarro\^rthartheTablel ^tiscleartobeeffecti ve 
ascatalystst^portfoipartialoxidatioa 

[0031]Workiii^Exairple7tol landCorTpajrativeExarrple4 
and5 

Meltir^lverritratelOlpa^ 
cacioH2part^ywei^trrEltingin\^ter 1 .OLanddripping 
aqueoussolutionwhichitacq^ 
alveroxalate2da>soakiiig^ 
9olirion£fterfilteriri&y^^ 
\\ttter25LQnondiand^bove- 
precipitationo£2.8partsby\\dgh^ 
amnewatersokrioiiwftc^ 2part&y 
vvdghtanril^ropanedianin^ 
6part&y\\raghtaiK3^^ -a 
coirplexwaamnufactured 

[0032] -aliirniriacatalystsi^pport 1 OOpartsbywei ghtwhichi 
rthisalverarrmrmMi^ 

rrethodofWorkin^xarrple 1 ? inorderforsil versupport 

ani)ur^obecon^\vt% jtadded, 1 dayinpregnatedand 

evaporatin^ddryingtoro^^ 

irrpregnationoneswith50 °Cinthehydrogenstrean^ 

terrperaturerisea^dnextwithrateoG.5 °Cpeminuteand 

heatedtothe300 °C3houi^drogeTireductiondid^upr^ 

arrountolsilveras^atalyste^ 

shatteredcatalystwfo^^ 

riEntioneutethod,classifyingdia\vitB 

granulatingdidThiscatd^ 

ii^assreactioitubeofirt^ 

strearroftmlrjermi nute30rriiiitheatedwith250 °Cas 
thepreprocessing,with250 0 Qriiydrogenstream)fL2.4iil 
perrrinute30rriireducedn^ 

reactioiteirperaturel 60 °Qol90 °Cunderpressurizmgl.l 
kgfcrri2G,passingtiiee^ 

heliun£5vol%,vvdtfpds^^ 192ni[STP 
(stardardenperaUnwiQbressure)ofonetirra 



ISTA f sPalerra(trii) ,Versionl .5(Thererm>beeiTorantheabovetr^ 
b€helaliablefoiaii>detrin^om 



JP 0D044331A Machine Translation 
[00 3 3] 

%2g 



reactivegas4treactedJResdtisshowmnTable2. 

[0033] 
[Table2] 







160°C 


170°C 


180°C 


190^C ! 
































3BMU7 


AA2 






0.32 


13.5 


0.43 


12.4 


0.64 


13.8 


nfama 


AA3 






0.66 


16.6 


0.81 


14.1 


1.05 


14.1 


mmms 


AA4 






0.36 


7.9 


0.44 


7,1 


0.5 


6.5 




AA5 


0.42 


12.2 


0.48 


9.7 


0.51 


7.6 








AA18 


0.63 


18.9 


0.71 


16.3 


0.96 


14.1 


0.91 


12.0 




AA05 


0.29 


4.5 






0.08 


0.8 








0.17 


5.4 


0.19 


3.9 











[0 0 3 4] &±<D«Sfrb, *%*M<Da-T)l*i-fr 
^-C&^o *fcX*ft^*5pJI=ffl^&tLTl^S A 5 5 

[0 0 3 5] SgffiffiM 2-1 4fccfctfftSt«6 



ifb>v75>10., 2MM^$7K2 8 2 Oli^f: 

SLfci/i-iaan 9. 2saw*j$*u:iSiDU 

2 8 5 0MS£* 0. 0 7 3a*%<05SK-trv^Afe 
Jitf, 0. 0 6 5M%a)»fcUX'>A**fc»£*J* 
27. 4S8ffl£?S£Lfc&, ^^|1<7)^>iX 5 MiiL 
fc ff-7i^ 1 0 0 SMBP^^iP L#;l£ 
tlMEILfc. 0. 8°C/#0> 

»J^-C»a*-&-C2 5 Ot*T?J)DffcU H(C3BPb1** 
ilTtLfco M&j£#£LT<&|g<flJI&lf*1 2 lf%t' 
feofc. ±IB0)»a-eBlilLfc*«**S3 2-6 0/ 

3mm0)*^X»SI^»(=3taLfco fl5aS^LT4m 
I /#<D»*ft3E+* 2 5 0°C^3 0^ML, 
12. 4m I /#<D#*»aE*2 5 0°C"C3 OftHSTC 
Lfco *l^SJCB?fiJS 1 6 0°C~ 2 2 0°C<DSlJSU:iSt* 
TBL&tiXb LTX^U>3<*S%, 8l2 0{$g%, 
^'J^A7 7ftS%£ 1 . 1 kg/cm2G0jDET, 1 
0(D/t;i/XSO. 192ml [STP mfckffiC) ] 



[0034]Asfoiratalystwhx^ 

ingpseofthecatalystsupport^ -alurtinao 
tMsinveiitioriti scleartoproro^ 
effectivelyfrorathyleneJto^ 
SA5561wtochiajsedforindu^ 
understandsthatresultofbeingsi^riorisgivea 

[(X)35]Workiiiggxariplel2to^ 
6 

tamnewaterolutionwhi^^^ 

sby\\eightinwater2820part^^ 

part^y\\€ighUvMcM^roducedreanEwa>a^ork^ 

Exarrple&oiOvwi^^^ * Z 

conplexaqueoiissolutionw^^ 

conplexaqueou^lutior^SSOpartsbywightand^er 

nixiiigcesiurrdtrateoiD.073wt% 

partsby\\dghlvvfcichM 

itadded -aluirinacatalystsupport^ 

isproducedwithnxthcxbfWorkin^Exanplelaid 

inpregnatedandevaporatin^ddxyingosoliMdln 

hydrogermeam,tenpCT 

ratioofthe0.8 °Cpeminute4theatedto250 °C, 

fiirtheiTrore3hour&ydro^ 

alverascatalysteonponer^^ 

whicliaimufacturedwitl^ove-riEnti onedrnethodand 

clasafyingdidwi th32to6Gr^^ s 

catalyk)2part&yvvdgbtitwa^U 

internaldiaireter3nr^^ 

3Qminitheatedwith250 °C^sthepretreatirait,with250 
TinhydrogpiEtreamofl 2.4niperminute30niii 
reducednextNextirtenpera^ 60 
°Qo220 0 Qindemressurizirigl.lkg^cm 2G,passingthe 
ethylene3wl%pxygeriZ^^ 

pulsequantitativeO. 192ni[STF(Descriptionabovesarre)] 
olbnetiireasreactivegas^tre^ 
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[0 0 3 6] 
[£3] 



[0036] 
[Table3] 







160°C 


170°C 


\B0°C 


I 200°C 


220t 














































saw is 


AA4 


14.5 


68.0 


18.7 


66.3 


26.1 


84.9 


39.3 


60.6 


47.6 


55.9 




AA5 


9.1 


70.2 


12.8 


68.9 


17.1 


66.9 


28.7 


62.1 


3B.7 


57.7 


38Jg«i4 


AA10 


4.2 


63.8 


6.6 


62.4 


9.4 


52.8 


18.8 


61.8 


28.5 


61.8 




SA5561 


13.4 


64.0 


18.5 


53.1 


24.0 


51.8 


37.4 


59.3 


47.2 


56.5 



[0 0 3 7] ggt£0|1 5-1 7te«fctftt««7-9 



£ y !6l80ffiffltt3ilciS^SISJ*SSEa&*5l?©»tt*H 

9-1 6* <yviT?B9IU IfiLfco dtUC, 
SIMM 2- 1 4tHW4^y^ U-^A-eft 
ft4Lfc»tt«SIHSLfc 0 a<7)S»«li1 2il%tfe 
otco C0)flMta>8. 5g (SHA15-17) 
9. Og U£ffc«7~9) -nS4mm(7)^m^ffiA 
g* + *IZ(g^fcrtSl 2mm0/W L/^X*7XS 
SfSgCSSLfco Ml^LT2 5 0°CtO. 6L/ 
h(D»**X*1?0. 2B#Pdi; «l^0. 7L/^h(D7K 

x^b>0. 45L/h, 8f0. 12L/h, ^'J ^ 
AO. 9 3L/h^b^^SP^1. 5L/h££(S 

g-e*]»L* 1 6 0-2 2 0°Ct*feof; o f^SJI 
4(C7f:-r o 



[0 0 3 8] 



[0037]Working)Exaiiplel 5tol7andC6nparativeExanple 
7to9 

Oiaracteristicwithfixe^^ 

ualuseconditionvwaappraisedltshattered -alurrina 

suppoii\\irichi^rod^ 

theclassifyingdidwit^ 

withsanmEthodasWorkiii^xairple 1 2-1 4sil vercatalyst 

whichhelptouchmgjsdonewasm 

rheniumsupportamountofei 1 verwasl 2wt%.8 . 

5g(Workiii^xanplel 5tol7)oi9.0g(ConparativeExairple 

7ta9)ofthiscalalyst4twa^ 

ofthaitieiroldiameterl2 

insertedtiibeoib^ 1 °C 

inoxyge^^fQ.61/hi02how 

hydrogengaaoff).71/hraspreprocessing.Cbn^ . 

startingiBterialgasl.51/^ 

Iatnr>^here^th)dene0.451/hr,theoxygen0. 121/hrand 

Miunl).93]/hrcirculati^ 

controlledeactiorter^ 

catalystlayer^twasal60to220 °CEesdtis^wninTable 
4. 

[0038] 



ISTA'sPatem^ta^^^ 
beheldiableforai^trinentfrorritsu^ 
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[Table4] 









crrt-a ftp 










X» 


i hr 


% 


% 




AA5 


25 


200 


1 


5.7 


71.5 


200 


50 


6.7 


74.3 


ZOO 


99 


6.3 


70.6 


200 


152 


6.0 


71.1 


200 


168 


5.7 


70.6 


200 


194 


5.8 


68.9 




AA5 


25 


160 


142 


1.9 


77.8 


180 


146 


3.6 


76.8 


200 


152 


6.0 


71.1 


220 


150 


7.0 


60.1 


5ifl§$Ji 7 


AA5 


50 


200 


154 


4.8 


67.8 


30 


200 


161 


5.9 


70.0 


25 


200 


152 


6.0 


71.1 


20 


200 


157 


7.1 


68.8 


itlsclH7 


SA5561 


25 


200 


1 


8.3 


63.5 


200 


40 


11.2 


67.0 


200 


105 


6.5 


66.7 


200 


144 


5.7 


58.9 


200 


199 


5.3 


57.3 




SA5561 


25 


160 


107 


11 


70.9 


180 


109 


3.1 


68.5 


200 


144 


5.7 


58.9 


220 


135 


8.7 


59.B 




SA5561 


50 


200 


140 


4.3 


56.4 


30 


200 , 


142 


5.7 


57.9 


25 


200 


144 


5.8 


58.7 


20 


200 


146 


6.1 


60.3 



[0039] &±<&as^/nb, *3ej»a>a-7jus±^ 
frtfo&o -£fcs xmftizmi^tixi^&s A 5 5 6 1 

[0 0 4 0] 



[0039]AsforcalalystvriiicM^rod^ 
inggseofthecatalystsupportwfaiclronsi -alurrinaof 
tJiianvendonitiscleartoexeciitereacti ontoethyleneoxide 
effectivelyfronxthylenelrad^ 
SA5561whicMsusedfoiiii^^ 

tfaatresultofbeingpiperiori^ivea v - 
[0040] 

[EffectsofthelnventionJA^ 
whichshovvs-eactioituro^ 
canbeacquired,canusefo 

reactionorotherpartialoxidati ortoethyleneoxidefroirthe 
ethylene. 
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